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Unbundling and Facilities-Based Entry by CLECs: 
Two Empirical Tests 

George i. -ord, Ph.D., Adjunct Fellow, Phoenix Center for Advanced Legal and Economic Public Policy 
:tur;ies, Washington, DC, george.ford@telepolicy.com. 

Micriarl D. Pelcovits, Ph.D., Chief Economist. MCI-Worldcom Inc., Washington, DC, 20006, 
.~ riricliael.~elcovits@wcom.com. 

! t h i s  paper, the determinants of the provi. 
s:or r f facilities-based lines by competitive 
loca ?xt.hange carriers (“CLECs”) are examined 
using 3aLa collected by the Federal Communi- 
catiimi, Commission and the entry decisions of a 
Iarg?, taiilities-based CLEC. The multiple 
rty-.si ion ~nodels are based on the economics 
of e:itiy, ccnsidering both the effects of market 
s:ze and Lunk costs on provision of facili- 
t’es oased 5ervice to end-users by CLECs. 

Fol,owing Martin (1988), Sutton (1990) and 
Beard and Ford (2002), the extent of facili- 
ties-based entry by CLECs i s  assumed to be a 
pos i r~ve reiated t o  market size and inversely 
relateri t o  the fixed/sunk costs of entfy.’ Size i s  
nrea;ui.ed as the total revenues of the Bell Op- 
era1 n5 Company (”BOC”) i n  the state (S/ZQ in 
millions d dollars. Sunk cost requirements are 
ajsu-ntbd to be inversely related to the density 
oi rrarxet wze, measured as BOC total revenues 
psr soJare mile (DENSE). The percent of the 
siat t r ’ r  pspdation living in metropolitan areas, 
anotner measure of density, should also reduce 
the sunk costs of facilities investment 
( M F P ! l P ) .  

. - - - 

:he equilibrium number of f irms in an industry. 
.w c;n :E wrxten as K - (5/E)o.n, where 5 i s  market size 
a i  d E is ;urik ent? costs. See, e.3.. JOHN Surro~,  SUNK COST 
4N3 ~ % R K T  ilR9cnJnE (1990). Ch. 3; T. Randolph Beard and 
GeorSe , Ford, Competition in Local and Long-Distance 
~~!eC.lm~l!LfllC3tiOn5 Markets. in INTERNATIONAL HANDBOOK OF 
TE.EC~.~M~JN~CATIONS ECONOMICS, Volume I (Gary Madden ed. 
20021 omid STCPHEN M*RTlN, INOUSTRIAL ECONOMICS: ECONOMIC 
ANALiL!S i N D  PUBLIC POLICY 11988). a t  197-98. 

R::N a facilities-based entrant, has limited ib 
enrq  I C  :he i.iost densely populated markets (RCN 2001 
IC-K)  

The unbundling obligations and the cornpan- 
ion pricing standard for unbundled elements 
may influence facilities-based entry in a variety 
of ways. So, the unbundled loop (highest den- 
sity zone) and svn.tching price in the state 
(PLOOP, PSWIJCH) are included as regressors in 
the model. 

Positive signs are expected on the market 
size and density variables (SIZE, DENSF, and 
M E P O P ) .  No a priori expectations are made 
with respect to the unbundled loop prices, 
since either a positive or negative sign i s  con- 
sistent with theory - element prices are am- 
biguously related to market size and the (ex. 
ogenous and/or endogenous) sunk costs of en- 
try.’ Lower element prices, for example, may 
lead to more intense pnce competition andlor 
indicate a more favorable regulatory environ- 
ment. Complementarity between elements and 
facilities may assist facilities-based entry by 
expanding market size or reducing entry costs. 
Additionally, unbundled element rates are es. 
timates of average incremental cost at mini- 
mum viable scale. Thus, the element rates may 
serve as reasonable proxies for the average 
cost of duplicative n e t ~ o r k . ~  

’ Facilities.based entry is more common in dense 
markets, and loop prices are lower in dense markets (which 
is expected). me average loop price in the five largest 
CLEC facilities-based markets i s  about 30% less than the 
smaller markets (means difference t-stat  = 2.72). If the 
density measures in the regression do not properly account 
for the total influence of density on entrv. then the sisn on 
the loop price may simply arise from t h i s  correlation; and 
not causation per se. 

‘ Cost equivalence i s  not required. just correlation. 
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--inaLly, Beard and Ford (2002) and Ekelund 
.mi F3r-J i2002) show that that entry using un- 
'XI: dlec Aernents i s  higher in markets where 
, 4 e . n t n i  prices are lower (i,e., element de- 
na;id.; ;lope i i ~wnward ) .~  Thus, the relation- 
.;hi- Letween entry via elements and facilities 
i i s c  ' 5  measured by the coefficients on the 
j + w n !  p x e s .  , 6  

-h-. rsrlmated (semilog) regression equation 
8j 

I 
In FEE, = a ,  + x a , X ,  + E , ,  

,=1- 

;uhtre a i l  the X ,  are measured a t  the state level 
: (60,: daca only) and E i s  a well-behaved. 
t!co>ometric disturbance term. Two vintages of 
the depevdent variable data (Dec-2000 and 
.hn?-?001 j are used to estimate the equation.' 
I)at.3 iimitations produce 62 usable observa- 
tIOI'S 

-he quantity of CLEC facilities based lines 
(,WE) i s  compiled by the FCC (Form 477 dataj. 
Maxer. size (SIZE i s  provided by ARMIS 43-04 
!Year 2000). Square miles and metropolitan 
population are census data. The Loop price 
:PL;>UP) is the loop price for the highest den- 
i1pi zone (Gregg 2001).8 Switching element 
price {switching and transport) i s  based on in- 
dividual euernent prices from interconnection 
aqreernents and state tariffs. 

3:: -esults of the least squares regression 
are juminarized in Table 1. The R-square of the 
regressiori i s  0.83, so the model explains 83% of 
!he vdrat:on in  the dependent variable. A l l  

' r. H. Beard and G. 5. Ford, Make or Buy? Unbun. 
l i l e ~  Eismenrs as Substitutes for Competitive Facilities in 
:he . . o c ~  Exchange Network (June 2002) and R. 8. Ekelund 
j r .  a l a  G. S. Ford, Preliminary Evidence on the Demand for 
LJnbcndlei E1,ernents (June 2W2). 

'iirnrltaneity bias precludes the estimation of one 
t i pe  of X E C  wtput (facilities.based, elements, resale) on 
a'iorhei aithout an eitirnation technique that properly 
a:coimts 17r :ne joint determination of the two series. 

!'rttlmnary regressions indicated no statisticaliy 
signirlcant dii:erence between the output leveis of the two 
v ntaje? 

D i l i i  Jack Gregg. A Survey of Unbundled Nelwork 
€:emmi Prices in the United States (2001). 

variables but DENSE are statistically significant 
a t  the 2% level or better in a two-tail test. 
DENSE i s  statistically significant at the 8% level 
in a one-tail test. Ramsey's RESET test does not 
indicate that specification error is a probtem 
(22% significance Level), but White's test re- 
jects homoskedastic disturbances (4% signifi- 
cance level). Thus, White's standard errors are 
used to compute the t-statistics reported in the 
table. 

ALL market size and sunk cost proxy variables 
( S / Z E ,  DENSE, and M f i P O P )  have the correct 
sign (positive), and only DENSE i s  not statisti- 
cally significant at  standard levels (for a 
two-tail test). While unbundled element prices 
may influence facilities-based entry in  a variety 
of ways, the regression results indicate that 
unbundled element prices have negative and 
statistically significant relationships t o  facili- 
ties-based entry by CLECs. The estimated elas- 
ticities of primary interest include 0.48 for 
SIZE, -0.43 for PLOOP, and -0.55 for PSWIJCH. 
A 10% increase in the loop rate, for example, 
reduces CLEC facilities-based entry by about 
4%. The elasticities of demand for the elements 
themselves are elastic, averaging about -1 .5.9 

Table 1. Least Squares Results 
Variable Coef. Mean 

(White t-stat) (St. Dev.) 
Constant 9.84 

(16.38) 
SIZE 0.27 2.39 

DENSE 0.W3 21.27 

METPOP 2.35 0.75 

(1 1.45) (2.10) 

(1.45) (25.87) 
~ 

(3.85) (0.15) 
PLOOP -0.032 12.55 

(-2.31) (4.22) 
PSWIJCH -0.035 13.73 

(6.14) 

(1 73,971) 
1 FEE 

R' 0.82 
White F 2.41 
RESET F 1.64 

In an alternative regression, the entry of 
RCN Communications in  particular markets 
(states) i s  evaluated. RCN is the largest facili- 

'I See Beard and Ford (2OQ2) and Ekelund and Ford 
(2002). 
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i i c ~  -tase< provider of telephone, cable, and 
ni-irr,e:~ jervices to residential subscribers. The 
roi '?pvy provides service to more than 
xwv1il:io.i subscribers in  six markets: New 
.'c:x, Massachusetts, Pennsylvania, Illinois, 
::a;,fcr.nia, and the D i s t r i c t  of Columbia." It is  
N O ' L ~  i.ol:ng that about 12% of RCN's end-user 
,et :ice i,; provided over incumbent local ex- 
'r'l-nge facilities. 

,> 

i C N  s ctntry into a market i s  indicated by a 
imr.>vy variable equal to 1.00 in the above 
! i s t d  i.aikets, 0 otherwise ( D R C N ) .  The same 
,!xplaria:oiy variables are used with the excep- 
- io i  of PSWITCH, which is  excluded because the 
:gis:,ir,g values for the variable reduce the al -  
:pa  l y  m a l l  number of RCN markets. 

A .oca1 o f  48 observations are used to esti- 
inaie t i e  probit equation, and results are 
rur;m,sr!zed in  Table 2. Reported t-statistics 
::re taseo on robust standard errors. The 
Mcfaaden R-square (likelihood ratio index) for 
the Drshit 1s 0.75 

.'%s befcre; size i s  found to positively influ- 
cnc-. .?ntr,. whereas sunk costs reduce entry. 
Fot- ! . iZE 2nd DENSE are statistically significant 
s t  jrandard levels (METPOP i s  significant a t  the 
:O% level ;n a one-tail t-test). The probability 
RCh enter5 a particular market i s  negatively 
relaxyj io :he unbundled loop price (PLOOP).'2 
ihe  P:DOF variable i s  statistically significant a t  
t:etter than the 5% level. 

Table 2. Probit Results for RCN Entry 
Variable Coef. Coei. Mean 

(t.stat) (t-stat) (St. Oev.) 
constant -6.03 .lo.% ~ ~~ 

(1.15) (1.80) 
SIZE 0.54 0.32 1.79 

12.83) 12.441 (1.95) . .  
DENSE i o o i  96.06 

(5.05) (521.0) 
M€TPOP 8.49 14.48 0.68 

(1.29) 12.02) 10.211 . .  . .  
PLOOP -0.42 -0.39 13.47 

DRCN 0.125 
(-2.28) (-3.06) (4.87) 

(0.33) 
McFadden R' 0.75 0.68 

The District of Columbia i s  a clear outlier 
for the DENSE variable, and a RCN market." In 
an alternate specification, DENSE i s  excluded 
as a regressor. In this regression, METPOP i s  
statistically significant a t  better than the 5% 
levet. The coefficient on SIZE declines slightly, 
but the PLOOP coefficient i s  not materially al- 
tered. 

These estimated regressions indicate that 
CLEC facilities-based entry i s  positively related 
to market size and inversely related to  the sunk 
costs of entry. Both regressions indicate that 
unbundled element prices are inversely related 
to facilities-based entry. While the exact de- 
terminants of these inverse relationships can- 
not be determined (by these models), the re- 
sults indicate that, on average and other things 
constant, higher element rates are associated 
with a reduced amount of facilities-based entry 
by CLECs. 

DRAFT: July 22, 2002 

R C h  2001 10-K. Because RCri is the incumbent 
op'eraror ic its New Jersey markers, we exclude New Jersey 
as a ?:arie' ic  which RCN IS an entrant. 

q C t i  2001, 3 Qtr 10-Q. 

rle average loop price in RCN markets is about 
bI% c . ~  tiie average loop rate in other markets (rneans-dif- 
le-ence = 2.57). 

'I The sizeable increase in the standard deviation o i  
DENSE (relative to Table 1 )  is attributable to the inclusion 
of the District of Columbia. 
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Preliminary Evidence on the Demand for Unbundled 
Elements 

Robert B. Ekelund, Jr., Lowder Eminent Scholar, Department of Economics, 
DL 1b.m liniversity, Alabama. 

C.eorge 5. Ford, Adjunct Fellow, Phoenix Center for Advanced Legal and 
E[ onomic Public Policy Studies, Washington, DC, george.fordQtelepolicy.com. 

Tk,e 'Telecommunications Act of 1996 requires incumbent local exchange carriers 
to iease elements of their networks to competitors to promote competition in 
monopolv markets. Prices for these elements are set by state regulatory 
rimmissions based on estimates of cost. The development of competition and, 
(consequently, the success of the Act depends on UNE prices since demand for 
unbundled network elements (LJNEs) slopes downward. This note provides the 
it-it empirical evidence on the demand for UNEs. 

r(: date, the most successful form of competitive entry using elements is the 
EX-Platform - a combination of unbundled loops and end-office switching, so 
2).1r analysis focuses on that entry mode. A reasonable approximation of the 
Jriiinary demand for UNE-Platform is 

n 

I ~ Q ,  = a , + n , ~ n ~ , + ~ a , Z ~ + ~ ~  
;-1 

n.i,ere Q 15 the quanhty demanded of loop-switching combinations in state i, P is 
the regulated price for loop-switdung combinations in i, 2 is a vector of other 
factors that affect demand in i, and E is the disturbance. 
mclude: (Z,) total demand, measured as the local service revenue in the state; (22) 
.he percent of total, analog switched access lines serving residential customers; 
,"&j a dummy variable for New York and Texas, both leading states in the 
~rc~motion of competition; (24) a dummy variable if the incumbent is allowed to 
9I:ivide interLATA long distance (-4R, KS, MA, MO, Nu, OK, PA, m,); (2s )  a 
31-y variable if the installation charge to competitors for the element 
,:ornbinahon exceeds $50; and (26) a dummy variable for the dependent 
.miable's date (0 for June 2001,l for December 2001). The Federal 
Cornmications Commission provides data for Q, Zi, and 22, and all price data 
is !.irnvided by Z-Tel Communications. 

Variables in Z 
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l i t ,  eshmated regression 1s 

In 2 = 6.1 - 2.7 . In P + 0.3. In Z, + 0.75. Z2 + 2.7 . Z 3  + 0.33 . Z, - 1.0. Z, 

+0.15.z, + E .  

(2) 

l<t.?ults from the least squares estimation are excellent. The R2 is 0.68, and 
I<ainsey's RESET Test indicates correct spenfication. The variables P, Z3 and ZS 
2rii staksishcally sigruhcant at the 3% level (t = -4.84,4.43, -2.10), and ZI at the 10% 
l e ~ e l  ( t  = 1.66). The (derived) demand for loop-switdung combinations increases 
in  total market demand, is higher in New York and Texas, and declines with 
)ish installation fees. Other variables show no effect. 

Ihc. own-price elasticity of demand is in the elastic regon of demand (-2.7), as is 
the enhre 95% confidence interval (-1.6 to -3.84). The quantity demanded is 
hig:klv sensitive to price, and state regulators that set higher prices are reducing 
subs&tially the level of competition provided over the UNE-Platform. This 
retiidt suggests that competition is inhibited where the prices of elements are 
hiah. These estimates should assist state regulators in assessing the impact of 
element rates that are typically determined in complex and adversarial rate 
prweedings. 

Forthcoming in Atlantic Economic lournal, December 2002. 
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